[New Indings in Methotrexate Pharmacology - Diagnostic Possibilities and Impact on Clinical Care].
Methotrexate is an anti-cancer drug used to treat several malignancies including pediatric acute lymphoblastic leukemia and choriocarcinoma. Despite recent advances in cancer chemotherapy, it remains a mainstay of therapy since its discovery in the early second half of the previous century. Moreover, low-dose methotrexate is a gold standard antirheumatic drug in the treatment of rheumatoid arthritis, psoriasis, systemic scleroderma and other autoimmune disorders. Side effects of methotrexate treatment are well known and described; however, their occurrence may often be unpredictable due to lack of specific biomarkers of toxicity. Methotrexate plasma levels are routinely monitored by therapeutic drug monitoring, nevertheless, occurrence and concentrations of its metabolites are not measured. During methotrexate treatment 7- hydroxymethotrexate and 2,4- diamino- N10- mehylpteroic acid appear in plasma. The latter can further be hydroxylated and glucuronidated resulting in five possible extracellular methotrexate metabolites. In addition, methotrexate is intracellularly converted to its active polyglutamylated forms. Therapeutic efficacy is dependent on formation of methotrexate polyglutamates as it keeps intracellular pool of the drug and enhances its affinity towards various target enzymes. In this study, we describe pharmacokinetic and pharmacodynamic characteristics of methotrexate metabolites. We also review methotrexate blood brain barrier transport to cerebrospinal fluid regarding its use in the prevention of leukemic central nervous system involvement and management of methotrexate toxicity with the use of carboxypeptidase- G2. Finally, we discuss laboratory methods for monitoring methotrexate metabolites and benefits of simultaneous determination of methotrexate and metabolites as possible biomarkers of therapeutic efficacy and clinical toxicity.